The physical models for neural networks (NN) have been available for a long time [1] . However, it was not until recently that many of the characteristics and processes involved in their collective behaviour started to be understood and as a consequence studies about the capabilities of NN to store information are currently being done [2] . These models describe a memory which is non-local and insensitive to defects as their ordered states (to be defined later), are a consequence of the cooperative behaviour of the infinite system. This progress has been possible by making use of some existing analogies between NN and a class of magnetic systems with competing interactions called Spin Glasses (SG) . In this way, both systems are described by using Ising spins which take two possible values Si = ± 1 depending on whether the neurons are active (spins are up) or inactive (down).
On the other hand between a given pair of connected neurons (spins) there can be an excitatory (ferromagnetic) or inhibitory (antiferromagnetic) signal. Final [3] , etc. can be introduced as we would expect them to have a counterpart in large NN. This has already been discussed in the literature [4] . With [8] . These models have been studied within the replica symmetric approximation [9] , from the point of view of memory deterioration due to overloading. Instead, our main emphasis will be to study the [11] .
On the other hand, the limit p -oo corresponds to the SK spin glass model [9] ; this case has been studied as a function of a = p / Nand J JL = 1 for all g [12] . where the first inequality is needed for the existence and the second for the stability of this phase. Figure 1 shows Fig. 4 ). 2) Abrupt P -nq transitions with high values for the order parameters.
These solutions appear at low temperatures for n ± 3 (see Fig. 3 ).
After finding the solutions we analysed their stability by computing the eigenvalues of the Hessain. We (2.10) around the values q,, -0, q, -0, shows that a direct transition from the P-phase to the 2 q-phase would only be possible if we had J 11-= Jv.
In the limit To 0, the order parameters are found to be given by (2.13) around the value qp -0 for q IL' q v =1= 0, it is found that the transition temperature from the 2 q-to the 3 q phase (q,, qV, -qi.L, q,, qp), is given by the solution of with q J.t' q v given by equation (2.10) evaluated at this same T. The values of the JP critical for which a 2 q -+ 3 q transition could occur were calculated for a number of cases where the 2 q-phase existed (J JL J,,). We found that this transition could occur whenever JP J II (Jv is related to the second q which ceased to be zero).
One of the stability conditions of the 3 q-phases can be written as (see appendix) :
In the T --&#x3E; 0 limit we find that equations (2.13) have two different solutions. If we study this solution at higher temperatures, we find that it disappears suddenly at a point where the q's are not equal to each other anymore but are still different from zero (see Fig. 3 ). At this point the determinant of the Hessian becomes zero thus indicating that two of the surfaces defined by the order parameters become tangent. In both kind of solutions at least one negative eigenvalue of the Hessian was found. Therefore, all 3 q-states were found to be unstable in the whole range of temperatures. gives the stability conditions for the mixed solutions.
